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(54) OPTICAL SWITCH AND OPTICAL SWITCH ARRAY 
(57)Abstract: 

PURPOSE: To provide the optical switch which 
suppresses the coupling loss in optical coupling and has 
a self-holding function. 

CONSTITUTION: Optical waveguides 1, 3 and an optical 
waveguide 2 intersecting orthogonally therewith are 
formed in the front layer part of a substrate 10. Further, a : 
groove 4 having a depth to shut off the optical 
waveguides 1 and 3, respectively, and having wall 
surfaces of such a direction where the light signal of the 
optical waveguide 1 is reflected to the optical waveguide 
2 is formed at the intersected point of these optical axes. 
A glass plate 1 1 is fixed to the substrate 10 by an 
adhesive (not shown) so as to close this groove 4 from 
above. Platinum electrodes 5 are disposed aft both ends 

in the longitudinal direction of the groove 4. Vapor deposited wirings 51 of gold are connected 
to these electrodes 51 Mercury 6 is encapsulated in the central part in the longitudinal 
direction in the groove 4 and an electrolyte soln. 7 is encapsulated therein by holding the 
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mm*«mm 

WEIB 1 ©ft*fcg&:fc«fct;ittSeifS 2 ©ft$2m**-*ve 
n*i£±^»i^t U HMESg 1 ©%*ttB©%tt&tire 

i. 

me* ©* n&Mt«iK & 
tteftavr©&*£flineg i <Dytmm&v>ymtti?& 

SW»tT6«*B 1 EWoftX'f y 3% 
*lB*©#;Wyy\ 

*fc«H-r* c te»atr*«*B i e«©3tx-f y 

lfEWWfcX-fy?. 

irESK+KKJtsn. *n*n¥tr!Wfc»«*u Mr 
^»«3e*s»t-tn*ns3er*m*©B*«}t» 

to-f-n-^nfflK^jSc^affis^r-r-snxmfi©^ 
t. 

we*© «f tc»A$ n&tmtiK t 

Kfc, Kiefti®tS([iBffl*ffi3t»jSK©^ffit*-r^« 

ittBMS L/ViC: t £«r«iT5 n XmfX-f y?7 V 
<. 

«4*«ir*ll*B 6 B*©«;W y ?7 W. 
MHO! 8] IMB*». tte*ffJt&R&#£Att 

a*»A ^ n&aas* * s s fcfli a * c t t r *» 

*8 6 KScOftX-f y 3^7 W . 
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iSSffifflTS £ t &tttt£-*-£M$g 6 BR©#*-f y 
f7W. 

9[6|2«©3tX-f y^7W. 
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[0 0 0 3] #I;L^ runited States Patent 498815 
7j Ktt. VbUy^^«fc»«Sn&*»««©Sj« 

i» 'fc. ^©3tSSEB©3 7fB©JSSfJptet^UViJiSfJ?s 

±03e*©«*t*wT3tftaa, *«wttfi»s*T 
ffi*©A««3!atw»«3iaiit©*(w*3»H , r**tt 

[0 0 0 4] droffitfe, VhUy?X#SS?gi&©3&& 

©a*f«^«#«*«an&*tfcE«*nfcKWs 9 
-ena*T#srr**tt*» r#nJFs-2i58iij ices 
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[0 0 0 5] SSfc, ^S-rs«jSK©^CSiSKffl 
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s^Stt, WSttiitWWHSwjftTrv^o*©!*** 

[0 0 0 7] *B 

bT3F«S"c*«. Kits mnti 
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[0 0 0 8] *&, A«r«flE«««&A. Hffl-Tft^SC 

[0 0 0 9] *X9!»a±©mBlcC9-. 
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aft. #ftWi> ***fcRtt5nfc*l©JK» 

ami. B-*««t«c«»t6n. sm ©^samtsu 

-r*^2©^W&Bfit < Sll©fti*i!JE&*5J:tf82©ft 
ftttiSS 2 ©%tt^©%tt£©K3&fc^ff£4r*- 

*o«ftt#Aanfc*Mt. flf©«pfc#A£*i;fc* 
mm®mt*mz.> ^ffi©8tt&itGjg i ©%*b» 

[0 0 11] $fc, *JRtUT*#AJi, »fc, 

m t *fcgja*»»xa ntzmrdsb & a s im*. sets 

Tfc&l^. Se-fCti. C0X-f y^STHJyi'XtM? 
fcffifil/TmXn«)3tX-fy9 : 71/-fSMl/T'bfi 

[0 0 12] 

&*©* (CTKil (-flSICte&JS) te#ssiim 
fc«k 0 £ Itf 5# «fc o T^SS©^ t> S Arttfrfett*. 

[0013] rat)*, ^SKs-en-^nffijii^a 
it. fftto*. «t-<fc^n^n©3fc«&$#»sn 

T^«fc». A*«S©*#iSKf©3i£lft±IC7jc«^#ffi-r 

AAfl!©^«SK©^ift±(r*e^#fiLfettn 

IfiHSU A*fflJ©Jttti:eff«lx^3fcttS^rr5tjU*fll 

©ftaSi£S&{;:ig#>ft5. 

[0014] asfc, coff>e®*a09iM(a£i?L 
btiftrass^bT^s. ^-rs«fceiic*ffi©# 

ffiSAtt, Cl©«^SSt*»^*SiEEtft#L.T^ 
*t)TH5«JEf4*ffigWi:llTt>*b^©T, #M3g 
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©t, *ffi£SK»rrs 

[0 0 15] (HRfcttSM) ^ttimWKnoff 

M3l*)i)^SW©«fiMTSfb-rsS*tt. HttlcWl 

^ r b t ©rnnut^T- > 5/ Mm b < a S <£ 5 II * 
j:^t. jrarc*«:rai#»j*snMiM^#jfei; 

5. *Wrft^E«)WBz:6»^*ff : © , b©TH:, #ffl 

T©m#©^>i3i[0ttJfe^©T, -©^M-mitt-a 
[0016] LfcA^oT, z.ain^M.mommzmm 

fc te J; D. «ftra*fc»A6nTV>*«W 

«3Efta-B-*CtjO*Tr**. *JMirc©-f 

£&i>a«»fc»#. ^Mts»K^^©«eMvt 

JH0^©IBfc^©J:5&JWW*as. 

[0 0 17] 

tc =to - (1/2) CV ! (Lippman ©it) 

zz.r, ro ttv=o©«©s?-iia*. ctt«auiaji 

©»*$fi*^r. d©a»»6. IMB©WfllfcttflS£ 

[0018] *%wic«fcn«. ^ss&ita«o# 
^«©rfi«fe*«iig^efft>-a-* ci*tT**. 

[0 0 19] J6t, *»WtJ:*««*fflH5a6 

i#©#.mBE£Jn;int£&<, SJESJD 

[0 0 2 0] 

[*JSCT 0 1 tt*Sm©S4:nA:iaBtl©M«BITft 

t>, BI2 HH 1 O3!£*»K¥SCfeftS±ffi0T?*5. 

[0 0 2 1] SSI 0 ©*«ffl5fi:H-3l£*IS#T*A* 
ffi©*«KKl (1531 0 OjimStTPMB fcffi^ffl© 

*»^t3e**K2^S»S'&*J:5a*lPl©Bffi** 

•T5??|4 (AS a 1 0 0 urn • ip|2 0 ftm • g£ 6mm) 
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»a> s jut jb aytrnfe® 2 ©jki*© ana s^x» 

+ 1 3 5*©#HbNKte»4*t, tt«i£gSl irftSfe 

4*»<J:5lc;ff5X«l 1 aOSSEMM (H«*f) tJ: 

[0 0 2 2] *&. CCDtR4CDft^^MCDmi(:«a^ 
«« 5 #E ft 3 ft, r CO*® 5 fc te&©3$»EilS 5 1 jj« 
«KSnTV»6. S&, *4«t>©#£2fft©+ife»fctt 10 
*8l6#£fASn, £©*«6&8^TO!miMK7& 
UN a: SO« (0.2nol/l) #£tA£tTO>3. & 
i, HI. 2fc*Vvrtt. #«6tfHtf**Kft»UT 

fc«fc057-t&0. A*/8©#3m&ltf>S©3£fi-f§ 
£©*ffi6 lC<koTKItLTffi;*J/8©3fcig&K2's 

tC<fcoTRIt-r^C:t^<«*S^7^SiabTItji it? 
U tftt>ft©%*ttK3l=£fc«. 
[0 0 2 3] *(C, C©$ttff©gft©8i£i:8&ffi¥ 
fcRWU ^fetfTZOgftfcSltSWt?*-*** 

1% SltC^-TJ;57i/t^->C9v'>^ ; E-H©2* 

£6mm©»4*Xy?>£fTJBj3tl,fc&. *©i&4© 

[0 0 2 4] *h+k:*«6 tmrnwrnmizx 

1. 2, 3 t(0»«BSYAGl/- if*ffl^TM*b 

[0 0 2 5]-tLT. 1. 3jtiriiLDSfflV»T3K»S[K 
HM:D3fc*Aifl/fcfc!:5, #tt#*6©3 9-TE 

««2*»63e*»ii3^flio#t)ofc. *fca»i*j*K« 

ffi*»Afctr«. *«l6ttt9^©^tj£^IC^Eii 
UT5G©ttftfcB!D, ffl#^«ft®&83^e>) l £&i&f& ' 
2 MOOS*):? ft. 

[0 0 2 6] cnSOftf^SHDSl/ff-aTfe, KDSI 
•jWBE-aft. Ot«SE¥S3{fl*W) , HMNr 

ofe$&B2ffl*ji*F) ©a*€»«L,&ti:3, siais 

0. 5dB, E»P#2. 5dB-e*^fc. Xjy?>>/ 50 
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[0 0 2 7] H3fc82©3U609©±®B£*U iltl 

(c^oTrafs. iai*ir;02(r^Lfcii]i«sji:* 
&±©A&:«Att±l;:, %Mim2 tH-*M*«1-* 
3W^2 l#*4©^«fc»jSSftTfc5jft. SS4 
©»««**tt*j», ««5©EfttfJI&«A-?- 

[0 0 2 8] *4©»«©a^K:±«»ft£©«»3!«** 

Bt*r*ft»«©aii^«xhy^-4 1 hsumm 

Xhyrt-4 2fc#. *4©f«BlBR:»t»T»rtSnT 
V»*. S6t»4©fi^lAl©llJW8»K:»4»ae»4 3 

»4 3 ©jra# 6 3fce«attTv> 

[0 0 2 9] «4 4 J ©fi^f6l©**SK!C«, S#t«Fffl 

x h y/^-4 2 t»u ao, %mm i * &©w? 

2 'ygtrt- 5 © 6 tm A£ tU 

n©*®6 %&/v-vnmm®®7 £ltn a, so 

4 (0.2mol/l) ^AShTW3. CWttffifc&UT 
tt, ft 1 a> 5 ©3fcflM»tt*« 6 K J: -a TR*f Lft 
*tttt2KefcQ, Sfc, *»»»2 l*»6©«flWtt 

[0 0 3 0] iffl!©Sffi5tcmEESjDAT*^6 

K*U fro, 3t*iS¥Sl*5«fcO:3t*^fS2©^tt±C 

i * 6 ©#©*§«:*& 6 fcio TEwr* n t& 

< m&Sfi£&7 S^LTitiiLftSSiSEK 3 ic£t> 0 , 
*fc, 3t»»»2l]6»6©*«*'bzMR6fcJ:-3Ta»r 
$ ns C < ««?SSig?£ 7 UTiSii L.3t*^BS 
2i££fc>5. 

[0 0 3 1] C©±5fc, ^h«/A-4 l*«kr^42S 
ItASIltlZiO. a&K*K6©tifflP2fc£'e*«© 

[0 0 3 2] Sfc, $£©4 3 tcai?a7 1 *n»K»A 

-rsrticto, ^©ttn©iBiz:£i;<&Eftftfl;&K 

[0033] S 6 IC, 03 ©SJSMTtt. 5tX-f y 
lx2Myf (lA*2ffl*) 04©J;-5 

(2 A* 2 W*) tf^Jli'foT^S. H4fcjSl/fc* 
SS0!li:S?5:5^f4, 3fc*8«tlfc'CT-HJ-fc«©*V»ill 
4*t»j«Sn*CfcCiD. *»6«PfiaWfc#<EbT 
fcMVim \Z $> Z> t * tt, 2 1 0^«7t«i£K 3 

[0 0 3 4] *&, ±«U&5ttgflfc*st**«J6ia© 
-«*J:DBL<K!H-r4fc6fc, H5fc*«W©3tX 
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[0 0 3 5] 37«#g»£*nT^53K«)m3eT.5 



2 *©*»*» 1 (3) , 2 ****** 1 2<D%m& lOXZ'fy?) ttH-fflg±fc, 3fcX-f y^ThU 
Kl, 2©£SSS#C:4I2 Opm, fiS 6mm©Sl4 £ y ^XtttJMSnTl^fcOT, -t-n-faWfTfc 1 0 

fc-toa. e&mffi5i^gst**m65['SStT5 **©3s«fc*tt*tt*©*;wyy©*ijBtt, ±a 

Si^Ct'yM/, J&f&l2 0£^tfLfc«. ±a>5# yl Formamide^M^Tt. 

?X« 1 1 SKftfTBHrt-*. [0 04 1] ^»#*3tx-f y ^©Wfc-»fl9te*ffi 

[0 0 3 6] ftwfti 3«. 3ttff3ftlcJ:D*t4if>cD *HnJt*C it J:D«*©ff(p©*«©<MieiMl'u 

*&6£€#gfc&7£?W${^nS0£^|}£teifc SW1-SW9, S W 1 1 ~SW 1 0 0 S 

TSfcacfeOT**. +Ht>%. »4fc»oTJIHfc Wl OSEStttSltLfc. 7r-(7ti##«*KfcS» 

3ft*fifcU 3*&ttd©«Hfc3IHI *bfc«. A*»*J»1*>51. 3<imLDtfflViT« 

©&»#J2 OSttftf *ftS«, ±*>S#5X«l 1* £AM3tf£££3. ffl*3fe«ffl#Sfc8S 1 Od^fflW 

*ttT«HU&IRK:, &*B£ttttgft<tt*ffllft!fT« b&. 2V©/W**E«Jn**;:itJ;bsW9SE 
®5^,t{CJ:D, ^6£Mti^7£fttMgt3Rtl 57 MS, swi ofcaattati/ttiis. ffl^ttffl 

*Ct««*fcRjfc%Ktt»±1-*Cii8«T**. fc *»W»10*»6W*»«K9^t«0»fcofc. £© 

c©*tt*i43i£»aa»err«aH6i 2ffljt^-r »f^ft«t)gLffK ■ttven©m**£iwisu 3t© 

SItiaoTfcSSTtS. Itt9dB CA»»**l*»6ta*»«Kl 0) . 

[0 0 3 7] B6*±«H7|4±»Ufc3Kx-f 3 ,g=-S# <i«2. 5dB 1 0*5ffiftttttBl) T 

*«E«b&*X-fy9 1 7H , ©||jjawtHT**< fcofc. 

T, Z.tUz&'jTftmzWRL* SttTZOmwiZio [0 0 4 2] 0 6 ©<fc5 lc£gc©;*3g$©ftx--f 

[0 0 3 8] H6«0*^yf7W (lxi03U-f ^XttlCftX-f y?«ER1-«CiKJ:D. iAC, 

y« ttns-**±fc»rtanTn*fc©T?. i#©a 30 ^, osa**?**. s&, £&©#x 

A«©#ww©3fc*tit3W-**iie*T« 1 o*© -r y»m«yr?«, SMa#*/Mwirr*«. 

mAffl©jt*«**«»nBTWfcsttf. ^n^n©£ [o o a 3] *8w±me©%)iMiciR&rs*&:£» 

ftWfc»i*&4 5*©ftKS«L,T^«. #$&&©£ [0 0 4 4] 0 3 ££#134 KfcV>T, «^«©^iB« 

«£»«©*»?*«. &*. cc-«4*ett*«i« 4 2tLTS^t. cn&©»«. 

[ o o 3 9 ] ^tb s w i zm&&<D&£mz*m&* mwx. o *s ir>as«*Rw-. e ©^i&s 2 

W2~swi o*iitmm®3&mte*mtfii&Ei>ttto 40 [0045] mmmzs^TU. wz^y^yirvm* 

XA»*gftiDl. 3/tmLDft«UT3KSA»S#& V>T±i!J: DSettttS iitfc± DJMSUfc**. fftfe& 

^«£ESiDA.*CtKJ;DSWl > SW3-SW10 U ■?■©«, SKSWJ; DfiiHfc*r**C*Wj-T*« 

€3il«m, SW2£H»«Sgtbfci:r3, *J:Of«IW««ftftXU. *5fc-t©^t*<*J:3fc 

A SW1 0*H*fttfigi1-SSTC:©S!j^&Jif33iL, [0 0 4 6] S&, S5-tLTfi»fcfflV>toMK)ft 

frK *n-?n©tfl****«L. ^©as^KICctS toDfc, lil©ttff:^A«AV)Tt>ft^ *5fc, 

-e©e*, a*©s*fflB4. 5dB >^^-f^£i^^tffl0T»»©iS0***©xws 

(ffl^^SKio) , *<h*B2. 5dB (ffl*«sss 50 ^cftnii.fracifciD. a»©*«*«yai-a 
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[0 0 4 7] £ 5 C, 2 VO/»XtES» 

©a*. «©±£s '83) * 

[0 0 4 8] 3 SKSfc. ft«»iMl03K*llt*fW« 
£tALfc<g©«I (ft^W) ittHMraflfc**** 

JWfcLT'b&W. £©«£\ H2©adfi«ORWfcfilt 

a*stKtJ*ssffl^s*6tf> 3t#SE!&i, 2©£ 

&Wft\zm2 Oum. 6mm. 2 0 0 /tm©» 

4S^^rsj:tc&'5. 

[0 049] 

[&H©ttX] euros o. *«wtj:ntf. 3tw©s 
3fc£tf©*s«WoTaiis-e-atf»» w©*©*^t'J; 

0 fitra *»© WW z. t \z ± 0 3t8©9J o e*. 
*CII«fc»Dfttf6nJS:«lfc«£EtllD*. ^©^© 

[0 0 5 0] -tbT. E»ttl8fc5 5-il,TJBV»** 

*StK©37©JB*f*CiaV5t)©Sffiffl-r5itK± 30 
D. #*K^*©*WI^Sfr3£fcJ^**. 
[0 0 5 1] Sft, Xy^>i*B^©¥»#«fflKllf 
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tt#*fc**v». sees*:. &mai^©mHETfc-f-# 

[0S©fB^*IK^] 

[an #5e$©m ©**6fl©«B6*raerca5. 
[02] *Kn©«i©idfifl©±iiHT%«> 

[03] *9S91©lll2©mtlf©<K±BHT»«. 

[04] S2fflldfi«©*^W©±ffiBnf*5. 

[05] »it«i©ttfi3ai*«?w*&*©*«SBn?* 

[0 6] *»W©*ffi*««T?**lxiOX-fy9 l 7 
W©*WHT*%. 

[0 7] *»«©*ffl*»#sr**ioxio^y? : - 

7l"f©©«HS0T?<&£. 
[«Hf©RW] 

1. 2, 3. 2 1-3t*tt«, 4-». 4 1-3ifiP#ffl 

5-€ffi, 5 1-11, 6 7-€&H?§ 
& 7 1-«}S, 2 0-8flfiW. 
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